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Industrial Field of Application

This invention relates to a hollow fiber module that is desigmed to
facilitate the regoval of pollutants, such as colloids, adhering to the °
outer surface of hollow fibers when raw water containing colloidal
substances such as metal collo:.ds is filtered.

Prior Art

The use of a hollow fiber module to filter raw water containing

colloidal substances such as metal colloids under extexrnal pxessure has
been known.

Problems that the Invention is to Solve

When the aforementioned hollow fiber module is used to filter under _
external pressure, it has tlhe defects that the volume of filtered water
is reduced by the colloids adhering to the .outer surface of ‘the hollow
fibers and that the hollow fibexrs have a shortened life. There is the
problem that although back-washing is carried out to remove the colloids
adhering to the outside surface of the hollow fibers, the back-washing -
does not achieve satisfactory results.

This invention aims to solve the above defects and problem by removing

the colloids adhering to the outer parxt of the hollow fibers through a
simple structure.

Means of Solving the Problems
As a result of investigating various means and methods of preventing the
volume of filtered water from being reduced when doing complete
filtering with a hollow fiber module under extermal pressure, the
inventor discovered that it was effective .for removing colloéids adhering
to the ocuter surface of the hollow fibers, to put slits opening directly
inside the module by perforating the fixed part in the hollow fiber
bundle fixed end part to which the hollow fibers in the lower end of the
hollow fiber module are bonded. When the ‘volume of filtered watexr was
reduced as descr:.bed above, gas or liquid containing gas was introduced
through the slits opening directly inside the module by perforating the
above hollow fiber fixed end part, and the gas or liquid containing gas
introduced rose along the hollow fibers. In other woxds, the hollow
fiber module of this invention being a hollow fiber module in which both
ends of a great number of hollow Fibers are fixed by bonding and in '
which the ends of the hollow fiber bundles are fixed, is charactexized
by the fact that the lower end of the module thus fixed by bonding is-
sealed and by the fact that slits opening directly into the module’ are
set in the fixed part of the lower hollow fiber bundle and that the
great number of hollow fibers. :.nstalled in the casing can be vibrated by
gas introduced through the slits.

Action
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Because the lower ends of the great number of hollow fibers which have
both ends fixed by bonding are sealed and the module has slits opening
directly into the tiodule in the fixed end part of the hollow fibers that
bave thedr lower part Sealed and the hollow fibers are installed in the .
casing so that they can be vibrated by gas or liquid containing gas.
introduced through the slits, colloids adhere to the outer surface of

water when raw water containing colloidal substances such as metal
colloids are fully filtered under the external pressure method., In this
cdse, when gas or liquid containing gas is introduced directly into the
module, the introduced gas rises along the hollow fibers while causing
the hollow fibers to shake, and so the colloids adhering to the out
surface of the hollow fibers are removed. .

Working Examples

This section describes working examples of this invention based on
drawings.

1 is the casing. 2, 2, 2 are hollow fibers. The required number of
hollow fibers 2 form bundles, and these are bundies. Both ends of the
bollow fibers 2 of these bundles are fixed with bonding agent 3, shd
become the hollow fiber fixed ends 4. The upper end of the hollow

. fibers 2 is fixed with the aforementioned bonding agent 3 but is open,

and the lower end is sealed with filler. 5 is a slit for introducing
gas or 'liquid containing gas opening between the large number of hollow
£ibers 2 directly by pPerforiating hollow fiber fixed end Part 4 on the
lower end of the hollow fiber bundle with the sealed end. The large:
riumber of hollow fibers 2 bundled as described above form the vertical

hollow f£iber module by being put together in casing 1 so that they can
be vibrated. . .

6 is a nozzle leading to the introduction of raw water comnected to the
lower part of casing 1. 7 is a filtered water outlet’ connected to the
upper part of casing 1. 8 is an ejection outlet for filtered water
during back-washing. 9 is an ejebtiqn outlet for gas when gas is
introduced. The pipes comnected to the respective ejection ocutlets 8
and 9 (not illustrated) have solenoid valves controlling the discharge.

When full filtering 'is carried out using the external pressure method
with the hollow fiber module used vertically, the flow through pipes
connected to filter liquid ejection outlet 8 and gas ejection outlet 9
is stopped with solenoid valves. Therefore, raw water containing
colloidal substances such a$ metal colloids is introduced under pressure
into casing 1 through nozzle € connected to the lower end of casing 1.
The xaw water introduced is filtered by hollow fibers 2 and becomes
water npt containing colloids, and rises within hollow fibers 2, and is
extracted from the upper end of the open hollow fibers 2 via nozzle 7.
When operations continue the filtering effect through the external )
pressure method, colloids adhere to the outer surface of hollow f£ibers 2
and the volume of filtered water decreases. When the volume of filtered
watexr is seen to decrease in this way, gas containing air or liquid
containing gas.is introduced through the slits 5 formed by perforating
the fixed end part of the hollow fibers bonded to the lower sealed end

USF 093075



part of hollow fibers 2 and .opening directly into the moduie,' ‘and the
solenoid valves connecting to the gas ejection outlet 9 are opened.

" The gas introduced through the slits 5 rises along hollow fibers 2, while

vibrating the various hollow fibers 2. ‘These vibrations remove the .
colloids adhering to the outer surface of hollow fibers 2, bringing them
down, and the gas is extracted through gas ejection outlet 9. The )
colloids brought down are taken out of the module system through the
aforementioned slits 5. ‘In addition, if the colloids cannot be removed

’ satisfactorily just with the gas or liquid containing gas introduced

through slits s, back-washing is carried out through uppex nozzle 7 in
‘the module, but in this case, the liquid for back-washing is taken out
by opening the solenoia valve of the pipe comnected ro the filtered
liquid ejection outlet 8 used for back-washing. Next, the colloids can
be completely Xemoved by combining this with back-washing again with

‘gas.

gas through slits 5. It is also effective for the gas to have uniform
contact with hollow fibers 2. However, if there are too many slits s,

" -the membrane surface is reduced. Therefore, for practical purposes, it

is desirable to have around 2 to 6 slits s, Figure 2 a. to e, shows
examples of their shapes. Rectangular and cylindrical shapes or
combinations of these work well, and in fact any shape will do. The
slits 5 shown in Figure § a. are combinations Sf T shapes. The slits
shown in Figure 5 b. are combinations of cylindrical slits 5, and the
slits shown in Figure S ¢. and d. form a cross. Figure 5 e. shows slits
5, forming a radiating shape. .

The 10 in the Figure are protective nets set in the upper and "lowerA

module directly by perforating the fixed end of the hgllew fiber bundles
on the sealed lower end. Therefore, colloids adhere to the outer
surface of the hollow fibers, and when the volume of filtered water is
reduced, gas or liquid containing gas is introduced. The introduced gas

b

is segled, and the colloids adhering to the outer surface of the hollow
fibers can be removed. As a xesult, the invention has the cutstanding
practical effects such as recovering the volume of filtered water and
extending the life of the module. . . Ty

Brief- Explanation of Dz:awings

T - USF 093076
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Figure 1 is a conéeptual.vercical-section diagram of part of the hollow
fiber module of this inventien. Figure 2 a.

1: Casixig

" 2: Hollow fibers -

4: Pixed end part of hollow fiber bundles . ®
S: Slits ' : '
6: Nozzle introducing raw waterxr

7: Piltered water outlet nozzle

B8: Ejection outlet for filtered watexr during- back-washing

9: Ejection outlet for gas when gas is 4introduced

.10: Protective net

Figure 2

Figure 1

*
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(57) Utility Model Registration Claims

A hollow fiher module in which both ends of a great number of hollow

fibers are fixed by bonding and in which the ends of the hollow fiber -
bundles are fixed, characterized by the fact that the lower end of the
module thus fixed by bonding is sealed and by the fact that slits .
opening directly into the module are set in the fixed part of the lower
hollow fiber bundle and that the great number of hollow fibers installed

in the casing can be vibrated by gas introduced through the slits.

: . ' ’
Detailed Explanation of the Invention o '
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Industrial Field of Application

This invention relates to a hollow fiber module that is designed to
facilitate the removal of pollutants, such as colloids, adhering to the
outer surface of hollow fibers when raw water containing colloidal
substances such as metal colloids is filtered.

Prior Art
The use of a hollow fiber module to filter raw water containing

colloidal substances such as metal colloids under external Pressure has
been known.

'Procblems that the Invention is to Solve

When the aforementioned hollow fiber module is used to filter undex
external pressure, it has the defects that the volume of filtered water

. is reduced by the colloids adhering to the outer surface of ‘the hollow
. fibers and that the hollow fibers have a shortened life. There is the

problem that.although back-washing is carried out to remove the colloids
adhering to the outside surface of the hollow fibers, the back-washing -
does not achieve satisfactory results.

This invention aims to solve the above defects and Problem by removing
the colloids adhering to the outer part of the hollow fibers through a
simple structure.

. Means of Solving the Problems

As a result of investigating various heans and methods of preventing the
volume of filtered water from being reduced when doing complete
filtering with a hollow fiber module under external pressure, the
inventor discovered that it was effective for removing colloids adhering
to the outer surface of the hollow fibers, to put slits openinq directly
inside the mcdule by perforating the fixed part in the hollow fiber
bundle fixed end part to which the hollow fibers in the lower end of the
hollow fiber module are bonded. When the ‘volume of filtered water was
reduced as described above, gas or liquid containing gas was introduced
through the slits opening directly inside the module by perforating the
above hollow fiber fixed end part, and the gas or liquid containing gas
introduced rose along the hollow fibers. In other words, the hollow
fiber module of this invention being a hollow fiber module in which both
ends of a great number of hollow fibers are fixed by bonding and’ in
which the ends of the hollow fiber bundles are fixed, is characterized
by the fact that the lower end of the module thus fixed by bonding is
sealed and by the fact that slits opening directly into the module are
set in the fixed part of the lower hollow fiber bundle and that the
great number of hollow fibers installed in the casing can be vibrated by
gas introduced through the slits.

Action
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Because the lower ends of the great mumber of hollow fibers which have
both ends fixed by bonding are sealed and the module has slits opening
directly into the module in the fixed end part of the hollow fibers that
have their lower part Sealed and the hollow fibers are installed in the
casing so that they can be vibrated by gas or liquid containing gas-
introduced through the slits, colloids adhere to the outer surface of
the hollow fibers bringing about the lowering of the volume of filtered
water when raw water containing colloidal substances such as metal
colloids are fully filtered under the external pressure method. -In this
case, when gas or liquid containing gas is introduced directly into the
module, the introduced gas rises along the hollow fibers while causing
the hollow fibers to shake, and so the colloids adhering to the outer
surface of the hollow fibexrs are removed.

Working Examples

This section describes working examples of this invention based on
drawings. '

1 is the casing. 2, 2, 2 are hollow fibers. The required number of
hollow fibers 2 form bundles, and these are bundles. Both ends of the
hollow fibers 2 of these bundles are fixed with bonding agent 3, and
become the hollow fiber fixed ends 4. The upper end of the hollow
fibers 2 is fixed with the aforementioned bonding agent 3 but is open,
and the lower end is sealed with filler. S is a slit for introducing
gas or liquid containing gas opening between the large number of hollow
fibers 2 directly by pexforating hollow fiber fixed end part 4 on the
lower end of the hollow fiber bundle with the sealed end. The large

qnumber of hollow fibers 2 bundled as described above form the vertical

hollow fiber module by being put together in casing 1 so that they can
be vibrated. ' .

6 is a nozzle leading to the introduction of raw water connected. to the
lower part of casing 1. 7 is a filtered water outlet connected to the
upper part of casing 1. 8 is an ejection outlet for filtered water
during back-washing. 9 is an ejection outlet for gas when gas is
introduced. The pipes comnected to the respective ejection outlets 8
and 9 (not illustxated) have solenoid valves controlling the discharge.

When full filtering is carried out using the extermal pressure method
with the hollow fiber module used vertically, the flow through pipes
connected to filter liquid ejection outlet 8 and gas ejection outlet 9 -
is stopped with solenoid valves. Therefore, raw water containing
colloidal substances such a$ metal colloids is introduced under pressure
into casing 1 through nozzle 6 connected to the Jowex end of casing 1.
The raw water introduced is filtered by hollow fibers 2 and becomes
water not containing colloids, and rises within hollow fibers 2, and is
extracted from the upper end of the open hollow fibers 2 via nozzle 7.
When operations continue the filtering effect through the external
pressure method, colloids adhere to the outer surface of hollow fibers 2
and the volume of filtered water decreases. When the volume of filtered.
water is seen to decrease in this way, gas containing air or liquid
containing gas- is introduced through the slits 5 formed by perforating
the fixed end part of the hollow Ffibers bonded to the lower sealed end
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‘the module, byt in this case, the liquiqg for bac -washing is taken out

by opening the solenoiq valve of the Pipe connected to the filtered

contact with hollow fibers 2. However, if there are too many slits s,
the membrane surface is reduced. Therefore, for Practica}] Purposes, it
is desirable to have around 2 tog ¢ slits s Figure 2 3. to e. shows
examples of their shapes. Rectangular ang cylindrical shapes or '
combinations of these work well, and in fact any shape will do. The
8lits 5 shown in Figure 5 ;. are combinations of T shapes. The slits
shown in Figure 5 b, are combinations of €ylindrical slitg 5, and the
slits shown in Pigure 5 ¢. and d. form a Cross. Figure 5 e, shows slits

reduced, gas or liquiq containing gas ig introduced. The introducgg gas
riges along the hollow fibers because the lower end of the hollow fibers
is sealed, and the colloids adhering to the outer surface of the hollow
fibers can be removed. As a result, the inventjop has the outstanding
bractical effects such as recovering the volume of filtered water and
extending the life of the module. )

Brief-Explanation of Dfawings
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Figure 1 is a conceptunal vertical-section diagram of part of the hollow
fiber module of this invention. Figure 2 a. to €. is a conceptual
diagram.showing the shapes of slits opening into the fixed end part of

the hollow fiber bundles at the lower end of the hollow fiber module of
this invention. .. . )

l: Casing

" 2: Hollow fibers - ) ’
4: Fixed end part of hollow fiber bundles . -
5: 8lits

6: Nozzle introducing raw water
7: Filtered water outlet nozzle
8: Ejection outlet for filtersd water during back-washing

9: Ejection outlet for gas when ‘gas is dintroduced
10: Protective net :

Piguxe 2

~ Figure 1

T g USF 093077

i
;

. BT .



	2010-10-12 Foreign Reference

